In this paper, a generalized fixed point theorem and its results are established in the concept of multiplicative distance which was introduced by Agamirza et.al [3] to improve the non-Newtonian calculus. Our results include some existing results in the concept of multiplicative metric space.
Introduction
The differentiation and integration are basic tools in the set of Newton-Leibnitz calculus. Grossman and Kantz [1] introduced definitions of a new type of derivate and integral, by changing the roles of addition and subtraction to multiplication and division respectively. Thus, they established a new type calculus that called multiplicative calculus.
Agamirza et. al. [3] established multiplicative distance d * on R ++ = (0, ∞) as an alternative to the usual distance on R ++ and introduced some related properties and definitions on multiplicative calculus. Authors introduced multiplicative derivative, multiplicative integral etc. as well as showed that some facts of Newtonian calculus and some problems of semigroups of linear operators were proved easily through multiplicative calculus.
A natural question is that whether one can introduce a multiplicative metric as alternative to the usual metric.
In 2012,Özavşar and Ç evikel [5] introduced the definition of multiplicative metric space and they investigated some topological properties. They also introduced an analogue of Banach contraction principle in the context of multiplicative metric space.
In this short note, we are aim to give a generalized fixed point theorem and related results in the framework multiplicative metric space.
Mathematical preliminaries
Let R n ++ be the collection of n−tubles of positive real numbers. Let d
Note that d * has the following properties
The mapping d * is called multiplicative distance which was introduced by Agamirza et.al [3] .
Ozavşar and Ç elikel [5] , by moving the roles of multiplicative distance to any nonempty set X, introduced multiplicative metric space and its topological concept.
Definition 1. [5] Let X be a nonempty set. Define the mapping M
: X × X → R such that (M1) M (x, y) > 1 for all x, y ∈ X and M (x, y) = 1 ⇐⇒ x = y, (M2) M (x, y) = M (y, x) for all x, y ∈ X, (M3) M (x, z) ≤ M (x, y) M (y, z) for all x, y, z ∈ X [
multiplicative triangle inequality ] then, M is called a multiplicative metric and the pair (X, M) is called a multiplicative metric space.
Note that, the definition of metric and definition of the multiplicative metric are independent. The following examples show that neither a metric is a multiplicative metric nor a multiplicative metric is a usual metric.
Example 1.
Let X = R and define the usual metric d as d (x, y) = |x − y| for all x, y ∈ R.We have
that is, d is not a multiplicative metric on R.
But it is not usual metric since M does not satisfy triangular inequality of the usual metric. Indeed, we have
Some basic notions given byÖzavşar and Ç evikel [5] are following. 
Definition 5. A multiplicative metric space (X, M) is complete if every multiplicative Cauchy sequence is multiplicative convergent.

Definition 6. [Multiplicative Continuity ] Let (X, M X ) and (Y, M Y ) be two multiplicative metric spaces and T : X → Y be a function. If for every
ε > 1, there exists δ > 1such that T (B δ (x)) ⊂ B ε (T (x))
then, T called multiplicative continuous at x ∈ X.
Definition 7. Let (X, M) be a multiplicative metric space. A mapping T is called multiplicative contraction if there exists
for all x, y ∈ X.
Theorem 1. [ Multiplicative Banach Contraction Principle ] Let (X, M) be a multiplicative complete metric space. If the mapping T : X → X is a multiplicative contraction, then T has a unique fixed point in X.
Some other fixed point results for multiplicative metric spaces can be find Refs. [5] - [9] .
Main results
Definition 8. Let (X, M) be a multiplicative metric space. A self mapping T on X is called multiplicative Ciric type contraction mapping, if for all x, y
and α + β + γ + 2δ < 1.
Theorem 2. Let (X, M) be a complete multiplicative metric space. If a self mapping T on X is multiplicative Ciric type contraction, then T has a unique fixed point in X.
Proof. Let x 0 ∈ X . Define the sequence {x n } by x n = T x n−1 for n ≥ 1. If there exists n 0 such that x n 0 = x n 0 +1 , then, we get the proof. Suppose that x n = x n+1 for all n ∈ N, then we have
This implies that
Continuing this way, we have
Letting n → ∞ in (3), we get that lim
Let m, n ∈ N with m > n, then from multiplicative triangle inequality, we have
By using (3), we have
Letting m, n → ∞, we have lim
this implies that the sequence {x n } is a multiplicative Cauchy sequence. Since (X, M) is complete, there exists u ∈ X such that x n → u, that is lim
Now, we claim that u ∈ X is a fixed point of T. In fact, from multiplicative triangle inequality, we have
Letting n → ∞ in (6), we have M (Tu, u) ≤ [M (Tu, u)]
this is a contradiction unless M (Tu, u) = 1. This implies that u = Tu. To show the uniqueness of the fixed point, if possible assume that u ′ ∈ X is an other fixed point of T, that is Tu ′ = u ′ . Thus, we have
